Introduction
US Dollar is a very reliable currency; therefore most of world wealth is invested in Dollar based assets. There is B. Cem a well known phenomenon in economics in explaining strong trust in US Dollar which is called "Dollarization". Dollarization is either officially or unofficially increasing the use of Dollar in a country outside USA. There are many reasons for Dollarization, for example a country with unstable economic indicators will face currency attacks where the local currency loses value against the US Dollar. In addition in the times of inflation, the wealth held in local currency will lose its value against the fluctuating local prices so that the public would like to hold their assets in Dollar. This is mostly seen in flexible exchange rate regimes which are applied in most of the developed economies. The extreme case of this phenomenon is the use of US Dollar as the official currency of the country, thus abandoning the local currency. This paper investigates the effects of this phenomenon, especially the unofficial one in the field of international energy trade.
The balance of international trade is mostly determined with the exchange rates. Therefore it is important to have competitive power with local currency. The Dollar's most important competitor is Euro monetary union which is in question recently. The most important reason for this is the countries' loss of independent monetary policy actions where it is crucial especially in the time of economic recession. However, the countries have benefit when their currency has more usage. For dollarization, if most people hold Dollar, they will also hold assets issued by US to have a positive return from their investment. This is why most central banks, companies and individuals in the World buy US Treasury Bonds and other assets based on US Dollar which decreases the cost of funding for USA.
De-dollarization is the opposite process where less international trade is with currencies other than US Dollar. Euro is the most important competitor for Dollar, while there are other attempts to make the trade with Ruble or Yuan. Politically US would stand for trade in Dollar however economically there can be benefits to Europe and its trade partners if de-dollarization takes place.
This paper covers the international oil trade. However most of the international trade such as steel and other commodities takes place also in Dollar. In energy trade we see natural gas traded mostly in Dollar, and it is a similar case for oil. Oil is categorized due to its quality and where it is located with indices. The international indices are WTI, Brent, OPEC, Dubai, Oman, Urals and as well as more than 150 other indices however most reliable indices are WTI and Brent. WTI is West Texas Intermediate oil and it is Texas based oil, which has slightly more quality than Brent. Brent is a North Sea based oil. Both of these indices are globally used as international benchmarks of oil prices. In the study both of these two benchmarks are tested for de-dollarization.
The remainder of this paper is organized as follows. In Section 2, some of the recent and important works in this research area are presented. Then the methodology and research model are given in Section 3. The information on data, as well as research results is available in Section 4. In Section 5, some of the important findings of the study are discussed. In Section 6, policy and financial implications are discussed.
Literature Review
Tas and Togay investigate monetary policy for oil producing countries with a focus on Iraq. They analyzed the impact of exchange rate on oil revenue, the credibility of the central bank, oil dependence of the economy and asymmetric information between public and central bank. They find that due to asymmetric information, central bank policies have a major influence on public expectations. The use of dollarization also increases the credibility of the central bank. The economic growth expectation is higher and inflation expectation is lower when dollarization is applied. For the econometric model vector autoregression is developed for economic output and inflation and autoregression is used for oil prices (Tas & Togay, 2010) [1] .
Mete studies the relationship between liability dollarization and the exchange market pressure. The methodology used in this study is autoregressive distributed lag and Granger causality. The data is for the period from 1991:12 to 2006:08. The findings suggest a long-term relationship between exchange market and liability dollarization. Liability dollarization Granger causes EMP both in the short-and long-run, with no evidence of opposite causality. The weight of foreign currency liabilities in the commercial banks' balance sheets in Turkey induces a selling pressure in the exchange market as well as a fear of floating (Mete, 2012) [2] .
Berrios studies the important case of Ecuador as it has official dollarization experience in 2000. This is done to battle against inflation and improves financial stability. The problem of economic stability was solved temporarily due to switching to dollarization regime however the lack of social and structural reforms remained as problems of this economy. Oil prices helped improve the economy as did the Ecuadorean workers abroad with remittances however the monetary policy is now affected less by Central Bank of Ecuador but by Federal Re-serve. This is also politically important as Venezuela's Chavez and Bolivia's Morales are shifting their oil and gas markets away from the United States to China and other customers (Berrios, 2006) [3] .
Togay studies Kazakhstan as an oil producing country. It suffered seriously from the transition to market economy from 1991, when it declared its independence, to 1998. As of 2000, with the increase in oil prices, Kazakhstan's real gross domestic product increased significantly. However, the country also witnessed the emergence of an economic structure that is highly dependent on the oil sector for production, employment and foreign trade. How Kazakh economy's dependence on the petroleum sector can be reduced is a critical question concerning the development of both short term and long term economic policies. The study argues that the dependence of Kazakh economy on the oil sector is caused mainly by the problems concerning the use of foreign financial resources and the insufficiency of reform efforts. The study also discusses what role, if any, monetary policies could play in the short run in reducing Kazakhstan's dependence on oil. Finally, the study stresses the need for the Central Bank of Kazakhstan to move towards a system that could prevent Tenge's real value from destabilizing as a result of the changes in oil prices. The author suggests an alternative to dollarization as pegging the currency to a basket which includes oil (Togay, 2009) [4] .
Research Model
The year of 1980 is treated as the beginning of the VAR concept with Sims's assumptions about the variable explained by its own delay and the delay of other variables were the starting point. In the VAR models the independent variables are delays of all the variables of this model. Assuming therefore that in the model there is a certain number of variables and taking into account the delays, the formula can be written as follows; 
-and Hannan-Qiunn (HQC):
where L is the value of the likelihood function, and ( ) k n d np = + specifies the number of estimated parameters of the VAR model (d-number of deterministic variables) (Mentel, 2012) [5] .
This study uses a vector error correction model-short term (VECM) to distinguish the long-run relationship between the variables and the short-run dynamics (Engle and Granger 1987). The multivariate cointegration model is defined as follows:
where X t is a column vector of p variables; Π is a vector of constant terms; Γ represents coefficient matrices; Δ is a difference operator; ∂ t is the time trend. The coefficient matrix contains information about the long-run relationships (Permani, 587) [6] .
To test Granger causality of two time series, Hong (2001) proposed one-sided asymptotically normal tests based on the cross correlation function (CCF) of standardized residuals. Consider two stationary time series
where T is the sample size.
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Then the unidirectional Granger causality test from y 1 to y 2 is defined as follows: equation
The bidirectional Granger causality test is defined as follows: equation
where M is a positive integer and k(x) is the kernel function. [7] .
The two-step procedure provided by Engle and Granger (1987) is used to check the cointegration between oil price and exchange rates. And the cointegration equation is established as below.
where PO and PE denote the crude oil price and exchange rate, respectively, and both φ 1 and φ 2 are residuals. If ADF test for φ 1 or φ 2 indicates that they are stationary, then we may say there is cointegration relationship between the crude oil price and exchange rate (Zhang & Wei, 2010) [8] .
Data Analysis
The data used in this study is WTI and Brent pricesused as NYSE exchange traded funds namely Teucrium WTI Crude Oil ETF (WTI), and United States Brent Oil ETF(BRENT)., and several currencies used as an exchange rate against the US Dollar to test Dollarization. The currencies used in this paper are Euro, Swiss Franc, Japanese Yen, Russian Ruble, Saudi Riyal, and South African Rand. The variables are used daily for the period between 2/23/2011 and 9/19/2014. The number of data is 891. Firstly the variables are checked to see whether they are stationary. This is done according to the Augmented Dickey Fuller and Philips Perron methodology. Both of the methods reveal that the variables WTI, EUR/USD, USD/CHF, USD/JPY, and USD/RUB are not stationary in level but they are stationary with their first differences, I(1). Whereas the variables Brent, USD/SAR, and USD/ZAR are stationary in level, I(0). The details of this unit root analysis are given in Table 1 .
WTI is tested first for the dollarization effect. For choosing a proper auto regressive model for the series, lag order selection criteria is applied. 1 lag is suggested by Schwarz Information criterion. It is also suggested to use 2 lags according to other criterion. For the principle of parsimony VAR(1) is used, the Table 2 . Lag length selection. The data is modelled with Vector Auto Regression (VAR). The results with substituted coefficients are given below for VAR (1) . The accuracy of the model is tested by investigating the roots. According to the results there are no roots outside the unit circle, which indicates that the model is reliable. The results are given in Table 3 .
VAR Lag Order Selection Criteria Endogenous variables: D(WTI) USD_ZAR USD_SAR D(USD_RUB) D(USD_JPY) D(USD_CHF) D(EUR_USD)
Long-run effects for the model are tested according to Johansen Cointegration methodology. Accordingly, 6 cointegration equations are detected which is an indicator for long-run relationship. This is confirmed with both Trace and eigenvalue results which is given in Table 4 .
The short run relationship between the variables is also analysed. For this a VECM (vector error correction model) is developed. The results with substituted coefficients are given below. Finally for analysing short run causality under 5% level of significance Granger test is applied. According to the results only USD/CHF, USD/SAR, USD/ZAR, and EUR/USD Granger causes WTI. Whereas USD/JPY, and USD/RUB does not Granger Cause WTI. WTI on the other hand Granger causes, USD/CHF, USD/RUB, USD/ZAR and EUR/USD.The results are given in Table 5 .
Brent is also tested first for the dollarization effect. For choosing a proper auto regressive model for the series, lag order selection criteria is applied. 1 lag is suggested by Schwarz Information criterion. It is also suggested to use more lags according to other criterion. For the principle of parsimony VAR(1) is used, the Table 6 includes the full results of the test.
The data is modelled with Vector Auto Regression (VAR). The results with substituted coefficients are given below for VAR (1) . The accuracy of the model is tested by investigating the roots. According to the results there are no roots outside the unit circle, which indicates that the model is reliable. The results are given in Table 7 .
Long-run effects for the model are tested according to Johansen Cointegration methodology. Accordingly, 5 cointegration equations are detected which is an indicator for long-run relationship. This is confirmed with both Trace and Eigenvalue results which is given in Table 8 .
The short run relationship between the variables is also analysed. For this a VECM (vector error correction model) is developed. The results with substituted coefficients are given below. According to the results, many currencies including EUR/USD Granger causes WTI and USD/RUB Granger causes Brent which is an expected result since Brent is not a US based oil. Both Brent and WTI Granger causes USD/CHF, USD/RUB, USD/ZAR and EUR/USD. This is indicating that although oil is traded with US Dollar, it is theoretically possible to trade oil with currencies such as Euro and Ruble.
Conclusions
In international trade most trades although not traded with USA occur with US Dollar. This leads to the phenomenon of unofficial dollarization. There are however attempts to make the trade in currencies other than US Dollar. This attempt is known as de-dollarization.
The focus of this paper is oil trade where the trade currency is US Dollar. There are attempts to make the trade in Euro, Ruble, Rial or Yuan. This paper focuses on the effects of oil on exchange rates of several currencies and the effects of currencies on oil. The findings indicate that there is an effect on the price of oil on currencies such as Ruble and Euro. Therefore it is theoretically possible to make the oil trade in these currencies. Being the trade currency for oil gives USA important advantages such as increased investment in US assets. Euro is the most important rival to US Dollar for being the reserve currency when considered the wide usage and the experience of European Central Bank. This would help European Economy and would decrease the cost of funding for European Central Bank. There are however difficulties involved namely the political dominance of USA and high US reserves and production. This gives the USA opportunity to increase production and decrease the price of oil together in favor of USA with the increased use of Shale Gas which would lead to competitive advantage.
